

0<i4ue 


Rheostat Phase-Angle Measurement 
180-600 Me Oscillator 





lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (SOO) 899-8438 • FAX: (516) 334-5988 






















Published Monthly by the General Radio Company 
VOLUME 32 • NUMBER 8 JANUARY, 1958 


VOLUME 32 • NUMBER 8 JANUARY, 1958 

CONTENTS 

Page 

A New Unit Oscillator, 180-600 Me. 3 

Phase-Angle Measurement on Rheostats. 4 

The New Midwest Office. 9 

Science for the Blind. 11 

GR Representation for Hawaii. 12 

New Locking System for Unit Instruments. 12 


The General Radio EXPERIMENTER is mailed without charge 
each month to engineers, scientists, technicians, and others 
interested in electronic techniques in measurement. When 
sending requests for subscriptions and address-change 
notices, please supply the following information: name, 
company address, type of business company is engaged in, 
and title or position of individual. 


COVER 



Th« Hart Manufactur¬ 
ing Company of Hartford, 
Conn., producar of '*Dio- 
mond H" precition roloys 
and twitchos, maintains a 
continuous chock on roloy 
coils with the Genoral Radio 
Rosistanco Limit Bridge. 
Two bridges ore used in 
their production operations, 
one in the coil winding de¬ 
portment for initiol d-c re¬ 
sistance measurements ond 
one in the inspection de¬ 
partment for Anal specifl- 
cotion checks on the os- 
sembled relay. 


GENERAL RADIO COMPANY 

275 Massachusetts Avenue, Cambridge 39, Mass. 

fe/ephone; TRowbridge 6-4400 


NEW YORK: Brood Avenue at Linden. Ridgefield, New Jersey 

Telephone — N. Y., WOrth 4 2722 
N. WHitnmy 3-3140 

CHICAGO: 6605 West North Avenue, Ook Pork, Illinois 

Telephone — Village 8-9400 

PHILADELPHIA: 1150 York Rood, Abington, Pennsylvania 

Telephone—HAncock 4-7419 
WASHINGTON: 8055 13th St., Silver Spring, Moryland 

Telephone — JUniper 5-1088 

LOS ANGELES: 1000 North Seword St., Los Angeles 38. Collf. 

Telephone — HOIlywood 9-6201 
SAN FRANCISCO: 1182 Los Altos Ave., Los Altos, Calif. 

Telephone-- WHiteelifT 8-8233 
CANADA: 99 Floral Parkway, Toronto 15, Ontario 

Telephone CHerry 6-2171 


EAST COAST: 

MIDWEST: 

WEST COAST: 

CANADA: 


REPAIR SERVICES 

Generol Radio Co., Service Dept., 275 Mossochusetts 
Ave., Cambridge 39, Mass. 

Telephone — TRowbridge 6-4400 
General Radio Co., Service Dept., 6605 West North 
Ave., Oak Park, Illinois 
Telephone — Village 8-9400 

Western Instrument Co., 826 North Victory Boule- 
vord, Burbank, Calif. 

Telephone — Victoria 9-3013 

Bayly Engineering, Ltd., First St., Ajax, Ontario 

Telephone — Toronto BMpire 8-6866 


rs 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800) 899-8438 • FAX: (516) 334-5988 















3 


JANUARY, 1958 


A NEW UNIT OSCILLATOR, 180 to 600 Me 


Butterfly circuits with their wide 
tuning ranges and trouble-free operation 
at frequencies from about 1(K) to KXX) 
Me are used in many General Radio 
Unit Oscillators. Their wide ranges and 
stable characteristics have helpwl to es- 
tablish these inexpensive and versatile 
units as almost indispensable equipment 
in many laboratories and on many test 
benches. 

Butterfly-type luiit oscillators for 50 
to 250 Me and for 250 to 020 Me have 
been available, but, in order to cover 
the military aeronautical bands between 
225 and 420 Me, both of these units are 


necKled. Tlie new Type 1209-BL Unit 
Oscillator covers this range in a single 
unit. 

As the t> 7 )e number indicates, the 
new unit oscillator is a modification of 
the familiar 250-t<>-920 Me Type 1200-1^ 
Unit Oscillator. By elimination of one 
of the two paralk‘l inductiuice laanches 
of the butterfly circuit, all freciuencies 
are reducal by a factor of \/2. At the 
.same time the minimum output obtain¬ 
able at any frequency is increa.sed from 
200 to 300 milliwatts. All other charac¬ 
teristics and the extenial appearance 
are unchangecl. 


SPECIFICATIONS 


Frequency Range: 180 to (KX) Me. 

Tuned Circuit: M()difi(‘d l)utt<!rfly, with no slid¬ 
ing contacts. 

Frequency Control: 4-in. diiU with (calibration 
over 270“. Precision drive* with 4}^:l reduction. 
Frequency Calibration Accuracy: 1 %. 

Warm-up Frequency Drift: 0.2%. 

Output System: Short (*oaxi;d line with adjust¬ 
able coupling lfM>p on one. (uid and coaxial con¬ 
nector on other. M:ixiniun) ixtwer cjui l)e de- 
liven*d to load impiMJaiu'cs normally met in 
coaxial systems. 

Output Power Into 50 ohms, 300 mw at any 
fn*quency. 

Modulation: Plate modulation of 30%i :it audio 
fn*quenciea (*an be produced by external source 
of 40 volts. Input im[X‘dane(* i.s about 8000 


ohnw. When amplitude, modulation without 
incid(*ntal f-m is recpiin'd, the Typk 1(KK)-P0 
Crj'stal Diodtt Modulator or Typk 1000-P7 
B:tlan<.‘(.*d Modulator is recommend(*d. 

Power Supply Requirements: 330 V at 3G mu; 
G.3 V at 0.4 amp. 

Power Supplies Recommended: 

StaiuUird: Typk 1203-11 Unit Power Supply, 
115 volts, 50 to GO eycle.s. 

Stahilizeil Plate Voltage: Typk 1201-A Unit 
Related Power Supply, 105 bi 125 volu?, 50 
to GO cycles. 

Battery Operation: Typk 1202-.A Unit Vibra¬ 
tor Power Supply, G-or 12-volt batt(»ry or 115 
volts, 50 to GO cychrs. 

Adjimtuble Plate Voltage: Type 1204-B Unit 
Variable; Power Supply, 115 volts, GO cycles. 


Figure 1. (left) View of butterfly circuit in the Type 1209-B Unit Oscillator. 

(Rlghl) Rear view of Type 1209-BL, showing how one of the parallel inductance branches of the butterfly is 
removed to lower the frequency range. 
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CofiMant Oidpiii Level vft. Frequency: Type 
r28i^A Amplitude KeKuliiting Power Simply 
with Type 874-VTl Voltmeter R<*<*tifier, Type 
874-Qt) Adaptor, and Type 274-NF Patch 
Cord, 115 or 230 volt^, 50 to 60 cycles. 

O«€illator Tube: Sylvaiiia Typ<* RT 434. 

Mounting: Aluminum ctistiiig surnninded by 
.spiin-jjJuminum shield. Assembly is mourtted 
on Lr^h.aped panel-mid-chas.His piece. 

Accessories Supplied: Type 874-R22 Cable, 
Type 074-058 C.able Connector, Jones socket, 
and tedephone plug. 

Accessories Available: Modulator, Sweep 
Drives, Relay Rack Adapt/ir Panels iin* avail¬ 
able liH li.sted in Cteneral liadio Catalog. 
Dimensions: Height 6^ in., width Q}ri iiu, 
depth 7 in., over-all. 

Weight: 6 Vi llw. 

_ Type _ 

1209-BL { Unit Oscillator, 180 to 600 Me . 


Figure 2. Panel view of the Type 1209-B Unit Oscil¬ 
lator. The new Type 1209~BL is identical in appear¬ 
ance except for the frequency calibration on the dial. 

Cmie Word Price 

.I ADMIT I $245.00 


PHASE-ANGLE MEASUREMENT ON RHEOSTATS 


All tuialysis of the effects of inductance 
and capacitance, both lumped and dis¬ 
tributed, on the phase angle of a potenti¬ 
ometer used as a rheostat was presented 
in a previous article.* The distributed 
capacitance was assumed to be bet ween 
the winding and a conducting surface 
(the housing, a metal mandrel, a mount¬ 
ing plate, or a shield), and the curve of 

*11. IV llrtll, “Tbo I*hiu*e .\nieU’ of Piitentiomclvn' U-svil 
nb Khptuftat.N,’* Gmeral Radio Experimmler, 32. 1, Sei>- 
tem^*r, 1957. 


the phase angle {fl) vs. fractional rota¬ 
tion (a) took various shapevs, depending 
upon the potential of the conductor. 
These formulas and curves are sum¬ 
marized in Figure 1. The measured 
curves of the previous article were 
chosen to illustrate each effect separately. 
This article will describe the pha.st'-angle 
characteristics of several potentiometers 
to show how their curves ilepend upon a 
combination of several effects. 


Figure 1. 



EfC 
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E»j 


cr- TTTTT 

^CONDUCTOR 

EQUIVALENT CIRCUIT FOR CAPACITANCE 


FOR inductance: 

^ wL (CONSTANT EXCEPT WHEN 
9‘y o IS SMALL) 


WHERE-. 

a • NORMALIZED ROTATION 

R » total resistance 
L • total inductance 

C, • DISTRIBUTED CAPACITANCE 
FROM WINDING TO CONDUCTOR 

C,- LUMPED CAPACITANCE 
ACROSS RHEOSTAT 
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Measured Curves 

Measuretl curves of B vs. a for various 
potentiometers are pvcn in Fit^ures 2 
to 8. I'he 6 values are all f^iveii for 1 kc 
in order to facilitate comparis(;n, al¬ 
though many of the measurements were 
made at higher frequencies in order to 
increase the sensitivity. The curves for 
the different types of potentiometers 
sliow quite a vwiation in magnitude and 
shape, 'rhe capacitances are more or less 
constant for all potentiometers of one 
type; a change in resistance should 
change only the resulting magnitude 
of 6. The inductance, however, depends 
upon the numher of turns and wire size, 
so that it will vary as the r(*sistance 
changes. The effect of resistaine magni¬ 
tude is illustrated in Figures 5 and 7, 


where two potentiometers of the .same 
type are meiusureti. 

On potentiometers that do not hav^e 
a metal ciise, such as the General Radio 
Type 970 Series, the 'hio plate” curve 
may be approached by using .spacers to 
mount the potentiometer to the metal 
mounting plate. Figure 8 shows the 
behavior of a Type 977 Potentiometer 
spaced itich from the mounting plate, 
whii^h gives substantial improvement 
over the curvi^s of Figure 5. The "float¬ 
ing conductor” curve often giv(*s the 
lowc^st 0 for potentiometers with a metal 
case, but the case potential is affected 
by nearby objects. The "grounded con¬ 
ductor” connections usually result in 
an inductive phase angle, which can be 
easily compensated with a capacitor 
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FIGURE 2 
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PHASE ANGLE CHARACTERISTICS 
FOR 

CL&ROSTAT TYPE WX, (OKfl. WIREWOUNO POTENTIOMETER 



PHASC ANGLE CHARACTERISTICS 

FOR 

AUCN iRAOLCy Type JS. lORfl CARSON POTENTIOMETER 
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FIGURE 4 
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PHASE ANGLE CHARACTERISTICS 
FOR 

TYPE »7I-N, lORfl WIRE WOUND POTENTIOMETER 


PHASE ANGLE CHARACTERISTICS 
FOR 

TYPE »77-N, lOKO, WIRE WOUND POTENTIOMETER 
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PHASE ANCLE CHARACTERISTICS 


Ttri 97t-N. lOKfl wiirfwouMo POTEiirTiOMrrER 



W.ATe 


PHASE ANGLE CHARACTERISTICS 

Tvn «77-N. KMA WIRE ttOUMO l>OTENTIOMEnR WITH 
1/4* VACtRS TO MOUNTIMJ RLATE 



70R 

TYPE »77-P. 20Ra WiRtWOUND POTENTIOMETER 



across the terminals. Not too many ai>- 
f)licjitions, however, would use this 
three-terminal connection. 

Thes<» mea^nnl curves show sfjme 
similarity to the curve.s of Fije;ure 1, but 
laiRc difTerences ai*e apparent. The 
curves of Fijaire 1 .show the effect of 
each parameter separately, whereas 
measurements on the iTolentiometer 
show the elTects of several parameters 
simuJianeously. "ro illu.strale these com¬ 
bined effiHjts, Fip^ure 9 shows an attempt 
to synthesiz(‘ the curves of Figure .5, 
with the followhig constants assumed: 

= winding-to-plate capacitance = 
24 tifjJ, distributed 

= rotor-to-plate capacitance = 
3 hm/i lumped 

= winding-to-rotor capacitance = 
4.“) distributed 


r I = capacitance across terminals = 
1 lumped 


Ol 


coA 

/f 


= 240 ^radians, constant 


As the various plate connections are 
maile, the etb'ct of Cu.,, changes as do 
th(^ curves of Figure 1. Howevw, C’ j is 
always across the terminals, and the 
effect of C,„r is always as given by the 
“conductor-tied-t()-ro1or” formula. The 
ca|)acilance C^p is sJiuuted out in the 
pkte-tied-to-rotor I'ase, shunts the po¬ 
tentiometer when tiie plate is tie<l to the 
end, has no (‘ffect in the gmundetl-piate 
(MJimection, and is not present when 
there is no j^late. 

These synthesizefl curves show a much 
closer approximation to the measured 
curves, but differences are still apparent. 
One cause of these differences is the 
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ofToct of capm-itance Irom tho wiudinp: 
and from iho mounting plate to ground 
or to frt*e spar<‘, which may be H<‘veral 
inicromierofarads. 'Phis capacitance in- 
<*reatjer> if gi*ouiide<l surface's are brought 
near the plate. The elTect of the winding- 
lo-ground ca|«M‘itanee‘ is the sjimc as 
that of the capacitance from winding to 
plate in the “groundcd-t^onductor^* case* 
when a direct nu'asurement is made. 
This capacitance atTwts mainly the “no- 
plale^’ curve and make's it more positive. 
The plate-to-ground capacitance alTects 
only the *Mloating-plate'* curve, and, al¬ 
though the eff(M!t Is more complicated, it 
makes this curve more |)ositive also. 
Figure 10 shows an ('quivalenl circuit 
for the “floating” case with the ground 
capacitance added, where the 6 measunHl 

is that of the direct imiHMiance, y‘ 

• a 

Aiiother reason for tlu^ dilTerences is 
the assum|)tion that the stray capaci¬ 
tances are evenly distributed. For e.\- 
ample, the assumption that the winding- 
to-rotor capacitance is evenly distributed 
is only a fair assumption f(»r Series 970 
I’otentiometers, which have a ring rotor 
structure, and would not hold at all lor 
most potentiometers. If there were ca¬ 
pacitances from the rotor to that part (»f 
the winding near the n>t«)r contact, B 

I . 1 2 

would vary as — * rather than as —a 

a 


Figur* 10. 



COOIVALErfT CIRCUIT FOR FLOATING PLATE WITH 
CAPACITANCE TO GROUND 




s.Gupfi;: 


1 

J. 




o ^ 


"^CASE 

EQUIVALENT CIRCUIT FOR POTENTIOMETER OF FIGL«£ 3 
Figur* 11. 


as it does in the evenly distribiitetl cast'. 
Kot all the capacitance are included in 
the 8>mth('siztHl plots. In addition to the 
ground capacitance, there is probably 
some terminal-to-plate capacitance, 
which was not taken into account. C'a- 
pacitances lietween various parts of the 
winding may also have a slight effect. 

Still another effect is the presence of 
lumped capacitance which vary with 
a. For example, the capacitance from 
the terminal structure t4) the rotor will 
vary as the rotor is moved. 

The curve for the carlsm pot (Fig¬ 
ure 3), which are almost straight line, 
may be ('.losely approximated if only the 
lumpcHl capacitances .shown in Figun' 11 
are considered. The area of the re.sistive 
element in this typo of |K>lentiomet('r is 
very small, so that distributt'fl capaci¬ 
tances to the element are relatively 
small. 

Summing up. we see that, although 
a combination of simple effiH'.t.s gives an 
approximation to the mea.sureti curves, 
differences are apparent, which an' 
cau.scHl by additional factoi*s that an' 
much harder to analyze. 


Phase-Angle Characteristics of General 
Radio Type 970-Series Potentiometers 

Because several customers have in¬ 
quired al»out the pha.se-angle character¬ 
istics of our 970-serios pots, approximate 
8|)Ocificationa are given Ixdow. Usually 
it is not necessary to know the exact 
sliape of the curv’e; the extreme values 
will be sufficient. The curve shapes an' 
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TABLE I 

INDUCTIVE PHASE ANGLE 
APPROXIMATE di in MICRORADIANS at 1 kc 


Poirntiornrirr Tfjfte No. 

1 971 

j 

972 

Ti/pr Letter 
B 

OhruM 

2 

6500 


C 

5 

6300 

9300 

D 

10 

ISOO 

3900 

E 

20 

740 

1«00 ' 

F 

50 

620 

910 1 

G 

100 

m) 

610 

H 

200 

340 

430 

J 

5(H1 

350 

410 

K 

1 K 

130 

440 

L 

2 K 

72 

102 

M 

5 K 

63 

73 

N 

10 K 

30 

68 

P 

20 K 

16 

15 

Q 

50 K ] 




973 

974 

975 

976 

977 

978 

10600 






4900 

9500 





22(K) 

4900 





1200 

2800 





H50 

980 





730 

760 





640 

750 

H90 

[ 



330 

640 

730 

900 

1200 


147 

275 

360 

610 

820 

980 

120 

170 

215 

420 

610 

990 

SO 

120 

165 

210 

240 

730 

35 

62 

1.30 

130 

200 

250 


R 1(10 K , For n*slstancc8, inductive eflFects arc negligible compared te 

T 200 K f capacitive <*ffects. 

U 500 K j 


TABLE II 

CAPACITIVE PHASE ANGLE at a » 1 
Oc moM in MICRORADIANS at 1 kil and 1 kc 


PoterUionieter Type 

971 

972 

973 

974 

975 

976 

977 

978 

No Plato 

- 6.8 

-11 

- 8.6 

- 9.4 

— 7 

-12 

-13 

-10 

Pl.it^. to Ground 

O Winding End 

Conin*<t4^dj^ Rolor 

+ 3.4 

+ -4 

-f 5.7 

-1- 3.3 

4-11 

-f 5.2 

-f 12 

4-17 

-29 

-33 

-36 

-;i6 

-55 

-57 

-81 

-81 

-26 

-31 

-.30 

-35 

-46 

-50 

-66 

—68 

Floating 

- 8.3 

-13 

— 6.5 

-12 

-14 

-IS 

-20 

-17 


Thetic valucM dejMMid upini the dielectric coiisUint of 
phenolic, which varies with batch and with rnstwiicy. 


quite similar for the various size pots, so 
that the complete curvi's can easily be 
approximatetl by drawing curves similar 
to those of Figures 4, 5, and 6. 

Table I givt*« the approximate value 
for dij the component of 0 due to wind¬ 
ing inducUince for ea<’h size of each typi' 
of jMit, except for the very large* resist¬ 
ance valuers where the inductive cfTect 
is negligible* e*e>mpared to the* e*apacitive 
e*ITe*cts. Table II gives fit** ^ value 
at tt = 1 causeel by the capacitive effects. 
The value of elep<*neis upon the 

connection use*ei and Ls negative except 
fe)r the ground(Nl-plate conne*e*t ion. The 
mejunting plates use»d for the‘se me'asure- 
me*nts were square, and the e'elge dimeai- 
siem was eine inch gre*ater than the di- 
amete*r of the pe)t. 


To get the values at o =1, the a[>- 
propriate value e»f Oj^ and Oc mar should lx* 
chosen. The value of 0 at cf * I is then: 

where / is in kilocycles and R in kil- 
ohms. As a approaches zero, 0, for tin* 
8ynth(*sized curv(»s, approach(*s 0^ as 
showni in Figure 9. Actually, as shown 
in Figure 5, the inductive com|)onent of 
6 drops off at low* values of o, where the 
full extent of mutual coupling has not 
been (*stablislKHl. 

Measurement Technique 

TTiese measurements wnre made on 
a (leneral Hadio T'ypk IbO.VA Imped¬ 
ance C'omparat4>r*, using small fixt'd re- 

*ll»ll. II. P.. »n<l lloltir, M. r. “X lliich PnTi.M4.n ^ 
ltu|KHlnnrv ComiMirnliir, ’ Gmfntl ftwlia Krp>-rfmrnUr, 

30. II. Aiwil. 1950. 
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iJiistors as pliasf*-aiiple stariciarils. This 
instnimont presents on two meters tlie 
difference in inaKniUide and the dilTer- 
iMiee in ptiase aiipk* helwwn the standani 
and the unknown impedaiK(*s. The liiRh 
siMisitivity (one division = .0001 radian 
on the raosls(»nsitive ranine) and the wide 
frequency nuige (UK) c, I kc\ II) kc, and 
UK) kc) make |)4jssihle measurements over 
a very wide range of time constant 
{0 cc). 

In the mefLsurement, the rheostat is 
adjusUxJ for an approximate magnitude 
null, mid tlien the value is read from 
the meter. For the most prwise meas¬ 
urements, th(‘ standard resistors should 
have low capacitance and short leads. 
Uecause we are interesUnl in the 6 dif- 
frrinct\ the capacitance of lejuis to the 
rhc*ostat can Ilk* halanceil out by using 
similar leads to the standard. 

It is interesting to see how direct 
mea.surements can be made* if the* rh(‘o- 
stat is adjusted for a magnitude balance. 
The shunting capacitanc<*s C\| and Ch 
(Figure 12) have no effect in a dirwt 
mea.surement. f',| shunts half of the 
tightly coupled bridge transformer and 


cause's negligible error if it is of reason- 
alile size (less than .DOOI radian error 
for = 0. U/ at 1 kc). The other stray 
capacitanci!. (7«, shunts the input and 

1-fci-TO OCTECTOB 

C. 1 


BftiOGC CIRCUIT with STRAY CAPACITANCE 
Figure 12. 

causes an error of aA? where A/? 

is the rf3sistance difference lK‘tween 
the rheostat and the standarrl resistor. 
It is of course impossible to set 
a/? =0, particularly for wire-wound 
|K)tentiometers of limited rc!Solution. 
However, if Cu is of the .same onler of 
magnitude as the capacitance causing 
the phase angle, the error is usually 
iK'gligible. 

The author wi.shes to thank R. G. 
Fulks and .1. M. Flower for making 
many of the measurements used in this 
article. 

— H. P. Hall 



THE NEW MIDWEST OFFICE 


July 15, 1057, inarktHl the opening of 
our new office in Oak Park and the clo.s- 
ing of the old office at 02tJ South Michi¬ 
gan Avenue in ('hicago, which had been 
in operation since 1043. During the in¬ 
tervening years, the office hml grown in 
siz<* more than threefold. This expansion 
in peraomiel together with our plans for 
a Midwest repair department made it 
ni'cessary to move to larger quarters. A 
suburlian legation was de.sirable, because 
more and more of our customers were 
moving away from the downtowTi area. 


Our new location at Gl'iOo West North 
.\venue is in Oak l*ark about ten miles 
west of Chicago’s Ix)op. Easy access to 
aiul from locations in Chicago is |K)s- 
sible via North Avenue, the main east- 
W(*st artery, or the C'ongr(*ss h^xpressway 
located nearby. .Also, .several north- 
south arteries, such as Harlem Avenue 
and Cicero Avenue, are in the vicinity. 
Convenient public transportation is also 
available, whih* those who drive will 
find the location eiusily and will have no 
difficulty in parking. There is a parking 
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lot at the rear of the building as well as 
ample spaee on the adjacent streets. 

There is a large demonstration room 
equipiKKl with representative CleiH'ial 
Radio instruments and soon a g(M)d 
stock will l>e available for over-the- 
counter sales. 

The New Service Department 

One of the major considerations in 
the new location was to provide a com¬ 
plete factory service ilepartment, and 
alxMit one half the .space Ls now devoted 
to servicing (Jeneral Radio equipment. 
Alfixn! J. Guay, a factory-traineil serv¬ 
ice engineer, is in charge of this ojx'ra- 
tion mid is ably as-sistcxl by expert serv¬ 
ice technicians, 'riiis ilepartment has 
Ix'eii in o|K*ration since August 1. Facili¬ 
ties ai*e available for stmidardization, 



SoUs engin*«r< at Midwest office. Left, Bob Bord; 
right. Bill Ihde. 


riTalibration, and repair of General 
Radio instruments. 


View of the new front door — 6605 West North Avenue, Ook Pork, Illinois. 
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Th« service laboratory at Gen> 
eral Radio’s new Midwest office. 
Lmft to right, Al Guay in charge 
of service activities and George 
Hanson. 



For those cu.stomer.s interested in 
making tiieir own repairs, a good stock 
of replacement parts is availaltle. 

Many service proltlems (‘an he solved 
by discus.sing them with ns. Plea.se call 
on Bill Ihde or Bob l^anl if yon have a 
mea,surement problem, or Al Gnay if 


yon have a service problem in connec¬ 
tion with GR o(|iiij)ment. 

We cordially invite ytui to call or to 
visit us at any time. 

Telephone: VHkige S-94(K). 

— William M. Iiidk 


SCIENCE FOR THE BLIND 


A unique publication, Science Rc~ 
cx)rdcd, entered its third year in Oc¬ 
tober, 1957. Science Recorded is a scien¬ 
tific pericxlicah recorded on magnetic 
tape, and sent each month to srime 2(K) 
blind subscribers in the United States, 
Great Britain, Australia, and Mexico. 
It is handled by a nonprofit organiza¬ 
tion, Science for the Blind, a subsidiaiy 
of the Philadelphia Association for the 
lilind. In the twelve months ending Octo¬ 


ber, 1957, over 4000 tapi's were sent out. 

The staff is made up primarily of 
volunteers who serve as readers ^and 
mailers. The editor is Profe.ssor T. A. 
Benham of Ilaverford College, who is 
well known for his work in the develop¬ 
ment and adaptation of scientific in.stru- 
ments for use by the blind. 

Among the sources of material for 
publication in Science Recorded is the 
General Radio Experimenter. 


. . . IMPORTANT . . . 

Be sure fo save the new General Radio price list enclosed, and file with 

your Catalog O. 

Effective date: January 20, 1958 
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Hadio-IVlevision CoriKiration, Ltd., 
777 Ahi Moana, Honolulu, Hawaii, lia.s 
boon appoint(^1 (lonoral Radio's repro- 
seutative for the Territory of Hawaii. 
Ira G. Mercer, Manager of the Klec- 
tronics Division and well known in 
electronic engiiu^ering circles both rin the 
mainland and in Hawaii, is in dire<‘t 
charge of Git sales. 

All interest( h 1 in electronic tc'st e(|uip- 
ment and instrumentation (juestions are 
cordially invited to get in touch with 
our n«*w repr(»sentative. 'Flie t<»l(*phone 
number is oO-2tM)l. 


Ira O. M«rc»r 


NEW LOCKING SYSTEM FOR UNIT INSTRUMENTS 


General Radio llnit Instruments have 
plug-in power supplies, 'riiis featun* 
makes possible the most efficient use of 
I)ower-supply units and also permits 
the user to select either a regulate<i or an 
unregulate<l .supply, as the immediate 
re(|uirements may dictate. 

With the r(»ctangular-cabinet ty|>e of 
unit instrument, it is po.s,sible to com¬ 
bine this feature with the advantages of 
a single structure. This is accomplished 
by the use of locking strips, which hold 
the power-.supply cal)in<d and the in¬ 
strument cabinet tirmly together, so 



Figure 1. 


that they can be handhHl as a single as- 
.sernbly. TTie lo(*king stri|)s are luuv .sup- 
plie<l with all rectangular-i'abinet unit 
instruments. Installation is simple, as 
shown in Figure I. Two locking strips 
are us(*d, oik* at the top and one at the 
lM)ttom. 



General Radio Company 
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